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(54) Abstract Title: Mono diameter wellbore casing 

(57) An apparatus 200 for radially expanding and 
plastically deforming an expandable tubular 
member 12 comprising: a support member 14, a 
first expansion device 206 for radially expanding 
and plastically deforming the tubular member 
coupled to the support member; and a second 
expansion device 202 for radially expanding and 
plastically deforming the tubular member coupled 
to the support member. A gripping or locking device 
16, which may have slips or dogs for engaging the 
tubular member 12, is also coupled to the support 
member 14. 
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Background Of The Invention 

This invention relates generally to oil and gas exploration, and in particular to forming 
and repairing wellbore casings to facilitate oil and gas exploration. 



Conventionally, when a welibore is created, a number of casings are installed in the 
borehole to prevent collapse of the borehole wall and to prevent undesired outflow of 
drilling fluid into the formation or inflow of fluid from the formation into the borehole. 
5 The borehole is drilled in intervals whereby a casing which is to be installed in a lower 
borehole interval is lowered through a previously installed casing of an upper borehole 
interval As a consequence of this procedure the casing of the lower interval is of 
smaller diameter than the casing of the upper interval Thus, the casings are in a 
nested arrangement with casing diameters decreasing in downward direction. Cement 
10 annuli are provided between the outer surfaces of the casings and the borehole wall to 
seal the casings from the borehole wall. As a consequence of this nested arrangement 
a relatively large borehole diameter is required at the upper part of the welibore. Such 
a large borehole diameter involves increased costs due to heavy casing handling 
equipment, large drill bits and increased volumes of drilling fluid and drill cuttings. 
15 Moreover, increased drilling rig time is involved due to required cement pumping, 
cement hardening, required equipment changes due to large variations in hole 
diameters drilled in the course of the well, and the large volume of cuttings drilled ?.nd 
removed. 

The present invention is directed to overcoming one or more of the limitations of the 
existing procedures for forming and/or repairing welibore casings. 

Summary of the Invention 

According to one aspect of the present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a 
float shoe adapted to mate with an end of the expandable tubular member, an 
adjustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the expandable tubular 
member or collapsed to a smaller outside dimension, an actuator coupled to the 
adjustable expansion mandrel adapted to controllably displace the adjustable 
expansion mandrel relative to the expandable tubular member, a locking device 
coupled to the actuator adapted to controllably engage the expandable tubular 
member, and a support member coupled to the locking device. 



According to another aspect of the present invention, a method for radially expanding 
and plastically deforming an expandable tubular member within a borehole is provided 
that includes positioning an adjustable expansion mandrel within the expandable 
5 tubular member, supporting the expandable tubular member and the adjustable 
expansion mandrel within the borehole, lowering the adjustable expansion mandrel out 
of the expandable tubular member, increasing the outside dimension of the adjustable 
expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative 
to the expandable tubular member n times to radially expand and plastically deform n 
1 0 portions of the expandable tubular member. 

According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning an adjustable expansion 
mandrel within a first expandable tubular member, supporting the first expandable 
15 tubular member and the adjustable expansion mandrel within a borehole, lowering the 
adjustable expansion mandrel out of the first expandable tubular member, increasing 
the outside dimension of the adjustable, expansion mandrel, displacing the adjustable 
expansion mandrel upwardly relative to the first expandable tubular member m times to 
radially expand and plastically deform m portions of the first expandable tubular 
member within the borehole, positioning the adjustable expansion mandrel within a 
second expandable tubular member, supporting the second expandable tubular 
member and the adjustable expansion mandrel within the borehole in overlapping 
relation to the first expandable tubular member, lowering the adjustable expansion 
mandrel out of the second expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, and displacing the adjustable 
expansion mandrel upwardly relative to the second expandable tubular member n 
times to radially expand and plastically deform n portions of the second expandable 
tubular member within the borehole. 

According to another aspect of the present invention, an apparatus for radially 
expanding and plastically deforming an expandable tubular member is provided that 
includes a float shoe adapted to mate with an end of the expandable tubular member, 
an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the expandable tubular 



member or collapsed to a smaller outside dimension, an actuator coupled to the 
adjustable expansion mandrel adapted to controllably displace the adjustable 
expansion mandrel relative to the expandable tubular member, a locking device 
coupled to the actuator adapted to controllably engage the expandable tubular 
member, a support member coupled to the locking device, and a sealing member for 
sealingly engaging the expandable tubular member adapted to define a pressure 
chamber above the adjustable expansion mandrel during radial expansion of the 
expandable tubular member. 

According to another aspect of the present invention, a method for radially expanding 
and plastically deforming an expandable tubular member within a borehole is provided 
that includes positioning an adjustable expansion mandrel within the expandable 
tubular member, supporting the expandable tubular member and the adjustable 
expansion mandrel within the borehole, lowering the adjustable expansion mandrel out 
of the expandable tubular member, increasing the outside dimension of the adjustable 
expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to 
the expandable tubular member n times to radir.lly expand and plastically deform n 
portions of the expandable tubular member --ithin the borehole, and pressurizing an 
interior region of the expandable tubular member above the adjustable expansion 
mandrel during the radial expansion and plastic deformation of the expandable tubular 
member within the borehole. 

According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning an adjustable expansion 
mandrel within a first expandable tubular member, supporting the first expandable 
tubular member and the adjustable expansion mandrel within a borehole, lowering the 
adjustable expansion mandrel out of the first expandable tubular member, increasing 
the outside dimension of the adjustable expansion mandrel, displacing the adjustable 
expansion mandrel upwardly relative to the first expandable tubular member m times to 
radially expand and plastically deform m portions of the first expandable tubular 
member within the borehole, pressurizing an interior region of the first expandable 
tubular member above the adjustable expansion mandrel during the radial expansion 
and plastic deformation of the first expandable tubular member within the borehole, 
positioning the adjustable expansion mandrel within a second expandable tubular 

6 



member, supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first expandable 
tubular member, lowering the adjustable expansion mandrel out of the second 
expandable tubular member, increasing the outside dimension of the adjustable 
5 expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to 
the second expandable tubular member n times to radially expand and plastically 
deform n portions of the second expandable tubular member within the borehole, and 
pressurizing an interior region of the second expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic deformation of 
1 0 the second expandable tubular member within the borehole. 

According to another aspect of the present invention, an apparatus for drilling a 
borehole within a subterranean formation and then radially expanding and plastically 
deforming an expandable tubular member within the drilled borehole is provided that 
includes a float shoe adapted to mate with an end of the expandable tubular member, a 
drilling member coupled to the float shoe adapted to drill the borehole, an adjustable 
exparsion mandrel coupled to the float shoe adapted to be controllably expanded to a 
la «jer outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable 
expansion mandrel adapted to controllably displace the adjustable expansion mandrel 
relative to the expandable tubular member, a locking device coupled to the actuator 
adapted to controllably engage the expandable tubular member, and a support 
member coupled to the locking device. 

According to another aspect of the present invention, a method for drilling a borehole 
within a subterranean formation and then radially expanding and plastically deforming 
an expandable tubular member within the drilled borehole is provided that include 
positioning an adjustable expansion mandrel within the expandable tubular member, 
coupling a drilling member to an end of the expandable tubular member, drilling the 
borehole using the drilling member, positioning the adjustable expansion mandrel and 
the expandable tubular member within the drilled borehole, lowering the adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, and displacing the adjustable 
expansion mandrel upwardly relative to the expandable tubular member n times to 



radially expand and plastically deform n portions of the expandable tubular member 
within the drilled borehole. 

According to another aspect of the present invention, a method for forming a mono 
5 diameter wellbore casing within a borehole is provided that includes positioning an 
adjustable expansion mandrel within a first expandable tubular member, coupling a 
drilling member to an end of the first expandable tubular member, dnlling a first section 
of the borehole using the drilling member, supporting the first expandable tubular 
member and the adjustable expansion mandrel within the drilled first section of the 

1 0 borehole, lowering the adjustable expansion mandrel out or the first expandable tubular 
member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radially expand and plastically deform m portions of the first 
expandable tubular member within the drilled first section of the borehole, positioning 

15 the adjustable expansion mandrel within a second expandable tubular member, 
coupling the drilling member to an end of the second expandable tubular member, 
drilling a second section of the borehole using the drilling member supporting the 
second expodable tubular member and the adjustable expansic mandrel within the 
borehole in overlapping relation to the first expandable tubular member within the 

20 second drilled section of the borehole, lowering the adjustable expansion mandrel out 
of the second expandable tubular member, increasing the outside dimension of the 
adjustable expansion mandrel, and displacing the adjustable expansion mandrel 
upwardly relative to the second expandable tubular member n times to radially expand 
and plastically deform n portions of the second expandable tubular member within the 
25 drilled second section of the borehole. 

According to another aspect of the present invention, an apparatus for drilling a 
borehole within a subterranean formation and then radially expanding and plastically 
deforming an expandable tubular member within the drilled borehole is provided that 
30 includes a float shoe adapted to mate with an end of the expandable tubular member, a 
drilling member coupled to the float shoe adapted to drill the borehole, an adjustable 
expansion mandrel coupled to the float shoe adapted to be controllably expanded to a 
larger outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable 
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expansion mandrel adapted to controllably displace the adjustable expansion mandrel 
relative to the expandable tubular member, a locking device coupled to the actuator 
adapted to controllably engage the expandable tubular member, a support member 
coupled to the locking device, and a sealing member for sealing engaging the 
expandable tubular member adapted to define a pressure chamber above the 
adjustable expansion mandrel during the radial expansion of the expandable tubular 
member. 

According to another aspect of the present invention, a method for drilling a borehole 
within a subterranean formation and then radially expanding and plastically deforming 
an expandable tubular member within the drilled borehole is provided that includes 
positioning an adjustable expansion mandrel within the expandable tubular member, 
coupling a drilling member to an end of the expandable tubular member, drilling the 
borehole using the drilling member, positioning the adjustable expansion mandrel and 
the expandable tubular member within the drilled borehole, lowering the adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, displacing the adjustable expansion 
mandrel upwardly rels ^ve to the expandable tubular member n times to radi;* ly expand 
and plastically deform n portions of the expandable tubular member within the drilled 
borehole, and pressuring an interior portion of the expandable tubular member above 
the adjustable expansion mandrel during the radial expansion and plastic deformation 
of the expandable tubular member within the drilled borehole. 

According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing within a borehole is provided that includes positioning an 
adjustable expansion mandrel within a first expandable tubular member, coupling a 
drilling member to an end of the first expandable tubular member, drilling a first section 
of the borehole using the drilling member, supporting the first expandable tubular 
member and the adjustable expansion mandrel within the drilled first section of the 
borehole, lowering the adjustable expansion mandrel out of the first expandable tubular 
member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radially expand and plastically deform m portions of the first 
expandable tubular member within the drilled first section of the borehole, pressuring 
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an interior portion of the first expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the first 
expandable tubular member within the first drilled section of the borehole, positioning 
the adjustable expansion mandrel within a second expandable tubular member, 
coupling the drilling member to an end of the second expandable tubular member, 
drilling a second section of the borehole using the drilling member, supporting the 
second expandable tubular member and the adjustable expansion mandrel within the 
borehole in overlapping relation to the first expandable tubular member within the 
second drilled section of the borehole, lowering the adjustable expansion mandrel out 
of the second expandable tubular member, increasing the outside dimension of the 
adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
relative to the second expandable tubular member n times to radially expand and 
plastically deform n portions of the second expandable tubular member within the 
drilled second section of the borehole, and pressuring an interior portion of the second 
expandable tubular member above the adjustable expansion mandrel during the radial 
expansion and plastic deformation of the second expandable tubular member within 
the drilled second section of the borehole. 

According to another aspect of the present invention, an apparatus for radially 
expanding and plastically deforming an expandable tubular member is provided that 
includes a float shoe adapted to mate with an end of the expandable tubular member, a 
first adjustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a first larger outside dimension for radial expansion of the expandable 
tubular member or collapsed to a first smaller outside dimension, a second adjustable 
expansion mandrel coupled to the first adjustable expansion mandrel adapted to be 
controllably expanded to a second larger outside dimension for radial expansion of the 
expandable tubular member or collapsed to a second smaller outside dimension, an 
actuator coupled to the first and second adjustable expansion mandrels adapted to 
controllably displace the first and second adjustable expansion mandrels relative to the 
expandable tubular member, a locking device coupled to the actuator adapted to 
controllably engage the expandable tubular member, and a support member coupled to 
the locking device. The first larger outside dimension of the first adjustable expansion 
mandrel is larger than the second larger outside dimension of the second adjustable 
expansion mandrel. 
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According to another aspect of the present invention, a method for radially expanding 
and plastically deforming an expandable tubular member within a borehole is provided 
that includes positioning first and second adjustable expansion mandrels within the 

5 expandable tubular member, supporting the expandable tubular member and the first 
and second adjustable expansion mandrels within the borehole, lowering the first 
adjustable expansion mandrel out of the expandable tubular member, increasing the 
outside dimension of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the expandable tubular member to 

10 radially expand and plastically deform a lower portion of the expandable tubular 
member, displacing the first adjustable expansion mandrel and the second adjustable 
expansion mandrel downwardly relative to the expandable tubular member, decreasing 
the outside dimension of the first adjustable expansion mandrel and increasing the 
outside dimension of the second adjustable expansion mandrel, and displacing the 

15 second adjustable expansion mandrel upwardly relative to the expandable tubular 
member to radially expand and plastically deform portions of the expandable tubular 
member above the lower portion of the expandable tubular member. The outside 
dimension of the first adjustable expai sion mandrel is greater than the outside 
dimension of the second adjustable expansion mandrel. 

20 

According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning first and second 
adjustable expansion mandrels within a first expandable tubular member, supporting 
the first expandable tubular member and the first and second adjustable expansion 

25 mandrels within a borehole, lowering the first adjustable expansion mandrel out of the 
first expandable tubular member, increasing the outside dimension of the first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel 
upwardly relative to the first expandable tubular member to radially expand and 
plastically deform a lower portion of the first expandable tubular member, displacing the 

30 first adjustable expansion mandrel and the second adjustable expansion mandrel 
downwardly relative to the first expandable tubular member, decreasing the outside 
dimension of the first adjustable expansion mandrel and increasing the outside 
dimension of the second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to the first expandable tubular member 
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